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(54) Method of managing time slot interchange in classic MS-Spring networks 



(57) A method of managing the change of time slot 
allocation in classical MS-SP ring networks. In two-fiber 
rings, the criterion for choosing the low priority AU-4 to 
be used for the protection in case of simple failure can 
be summarized as follows: given an STM-n ring line sig- 
nal, where "n" is the overall number of the handled chan- 



nels, there results that LP AU-4#X LP = AU-4 #(X HP + n/ 
2), where X is the HP AU-4 index in the failu red span. 
In four-fiber rings, AU-4 LP = AU-4 #X HP. Should two 
or more failures occur, criteria are provided for selecting 
one of the failured spans and tracing the problem back 
to the case of single two/four fiber ring failure. 
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Descripti n 

[0001] The present invention relates to a method of 
managing time slot interchange in ring networks protect- 
ed by a classic (or terrestrial) MS-SPRING protection 
mechanism. 

[0002] In SDH MS-SPRING (Multiplex Section 
Shared Protection Ring) networks, a shared protection 
mechanism is implemented, which mechanism allows 
for the automatic restoration of the traffic in case of de- 
fects or failures in the connection fibers. In other words, 
the MS shared protection ring networks perform the au- 
tomatic restoration of the traffic through a synchronized 
re-routing of said traffic, performable at each node of the 
ring. This operation is controlled by a protocol consisting 
of messages that are continuously interchanged be- 
tween adjacent nodes. Said protocol and the related op- 
erations are defined by several international standards 
issued by ANSI, ITU-T and ETSI and they are charac- 
terized by a set of rules and messages. See, for in- 
stance, Recommendation ITU-T G. 841 . 
[0003] Protection in an MS shared protection ring net- 
work is implemented according to a so-called Bridge 
and Switch technique that consists essentially in re-rout- 
ing the traffic, by means of an appropriate modification 
in the internal connections of the network elements, 
switching it from the working capacity to the protection 
capacity. The protection in an MS shared protection ring 
network is a multiplex section -oriented protection mech- 
anism, i.e. the events defining the traffic restoration and 
the hierarchy that regulates those events are given at 
multiplex section level. In the "classic" (or terrestrial) MS 
shared protection rings, in the event of a failure, the 
whole high-priority line capacity is re-routed by utilizing 
the corresponding low-priority line capacity; in the tran- 
soceanic MS shared protection rings, on the contrary, 
only the paths affected by a failure are selectively re- 
routed. 

[0004] It is also known that the ring networks provide 
for a mechanisms termed "Time Slot Interchange", in 
short TSI. TSI means, for instance, that when traffic is 
configured in a given ring network, such a traffic, which 
is carried in the associated STM-n and hence in the AU- 
4 contained in the STM-n, is allowed to travel through a 
network element occupying different AU-4 numbers at 
the input and at the output. Consider for instance a max- 
imum capacity of a four-fiber ring, composed of sixteen 
AU-4s. The TSI mechanism allows one to enter a net- 
work element (of pure transit and where no termination 
occurs) with AU-4#X from its West side (W) and to go 
out from its East side (E) with an AU-4#Y, where X*Y = 
1, 2, 16. The advantage is a higher flexibility in the 
traffic allocation and a very efficient exploitation of the 
band. 

[0005] At pr s nt, p rforming TSI in ring networks 
protected by an MS-SPRING protection mechanism is 
not known. In particular, it is not known to perform allo- 
cation changes in classical or terrestrial MS shared pro- 



tection ring networks. 

[0006] It is, therefore, the main object of the present 
invention to provide a method that allows the execution 
of allocation changes in classical (two- or four-fiber) 

5 rings protected by an MS-SPRING mechanism. This 
and further objects are achieved by a method having the 
features set forth in independent claim 1 and a network 
element having the features set forth in independent 
claim 10. The respective dependent claims define fur- 

io ther advantageous characteristics of the invention itself. 
All the claims are intended to be an integral part of the 
present description. 

[0007] The basic idea of the present invention con- 
sists essentially in protecting the high priority traffic by 

is assigning, in the event of a single ring failure, the low 
priority channel time slots chosen according to the ac- 
tual failure location; and also by assigning, in the event 
of double (or multiple) ring failure, the time slots of the 
low priority channels chosen according to a suitable cri- 

20 teria. 

[0008] The invention will certainly become clear in 
view of the following detailed description, given by way 
of a mere non limiting and exemplifying example, to be 
read with reference to the attached figures, wherein: 

25 

Fig. 1 shows a two-fiber ring network in a stable sit- 
uation free of failures, the network having a plurality 
of nodes, two installed paths and some allocation 
changes; 

30 " - Fig. 2 shows the same ring network of fig. 1 just after 
a ring failure took place; 

Fig. 3 shows the Bridge & Switch action performed 
at the switching nodes of the ring network of Fig.2; 
Fig. 4 shows a four-fiber ring network in a stable 
35 situation free of failures, the network having a plu- 
rality of nodes, two installed paths and some allo- 
cation changes; 

Fig. 5 shows the same ring network of Fig.4 just af- 
ter a ring failure took place; 

40 - Fig. 6 shows the Bridge & Switch action at the 
switching nodes of the ring network of Fig.5; 
Fig. 7 shows a two/four-fiber ring network in a stable 
situation free of failures, the network having a plu- 
rality of nodes, only one path installed and two al- 

45 location changes; 

Fig. 8 shows the network of Fig. 7 in the event of 
double failure with corresponding isolation of a 
node and the definition of two sub-networks; 
Fig. 9 shows a possible criterion for protecting the 

so path of Fig. 8; 

Fig. 1 0 shows a two/four-fiber ring network in a sta- 
ble situation free of failures, the network having a 
plurality of nodes, two installed paths and some al- 
location changes; 

55 - Fig. 11 shows the n twork of fig. 10 in the v nt of 
doubl failure with corresponding isolation of two 
nodes and the definition of two sub-networks; 
Fig. 1 2 shows a possible criterion for protecting the 
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- paths of fig. 11; and 

Fig. 13 shows a possible representation of permu- 
tation table. 

[0009] Throughout the various figures, a classical (or 
terrestrial) two- or four-fiber telecommunications ring 
has been always schematically depicted. 
[0010] The STM-16 line capacity that is taken into 
consideration is referred to by way of a mere example 
and not of limitation: the considerations made are, in 
fact, to be intended as applicable to "classical" (or ter- 
restrial) MS shared protection rings independently of the 
line capacity supported by the ring itself. Moreover, the 
cited examples do not consider the presence of possible 
extra-traffic that is configurable in the low-priority chan- 
nels and is present when the ring is in the "Idle" condi- 
tion, as this does not affect the possibility of configuring 
and protecting Time-Slot Interchange traffic: any ring 
switch action involves, in fact, the previous squelching 
of the whole extra-traffic at the corresponding termina- 
tion nodes and the subsequent use of all the low priority 
channels for the high priority traffic protection opera- 
tions. 

[0011] In the figures concerned with two-fiber rings, 
the working capacity (consisting of high-priority chan- 
nels or HP channels) has been indicated by half-arrows 
bordered by a bolt Hne in the arrows representing the 
connections between the ring nodes; whereas the pro- 
tection capacity (consisting of low-priority channels or 
LP channels has been represented by half-arrow bor- 
dered by a broken line. 

[0012] In the figures concerned with four-fiber rings, 
the working fibers otherwise known as "high-priority 
channels" or "HP channels") have been indicated by sol- 
id line arrows whereas the protection fibers (otherwise 
known as "low-priority channels" or "LP channels") have 
been indicated by broken line arrows. 
[0013] Clearly, the present invention is applicable 
both to unidirectional paths and to bi-directional paths 
that are considered as two separate unidirectional 
paths. Moreover, the present invention is applicable also 
in rings wherein the traffic subjected to TSI, is configured 
with "(AU-4) channel concatenation". 
[0014] The ring used to describe the invention com- 
prises, both in the two-fiber scheme and in the four-fiber 
one, six network elements or nodes, indicated by blocks, 
and numbered with respective reference numerals 
(from 1 to 6). The West (W) and East (E) sides of every 
node are indicated. The term "span" will be used here- 
inafter to refer a fiber length between two nodes, for in- 
stance between nodes 1 and 2 or the one between 
nodes 5 and 6. 

[0015] In the various figures, one or two paths, path 
(a) and path (b), have been installed, by way of a non- 
limiting example. The paths have b en d pict d by a 
bolt solid line and by arrows to indicate the direction of 
the traffic and ther fore th nodes at which the paths 
are inserted or dropped. For instance, in Fig. 10, path 



(a) is insert d at node 1 and dropped at node 4; path (b) 
is ins rt d at node 3 and dropped at node 2. 
[001 6] Finally, it has been tried to clearly indicate (with 
numbers after the symbol "#") the various time slots in 
s which the various paths are allocated, span by span. In 
has been also indicated if a Time-Slot Interchange (TSI) 
takes place at a node or if that node allows that path to 
transit without changing the AU-4 on which it is allocat- 
ed. 

10 [0017] Consider first the event of single failure in a 
two-fiber ring network (Figs. 1 to 3). In a free-of-failure 
condition (Fig.1), a first unidirectional path (path (a)) is 
inserted in the ring at node 1 and allocated on the HP 
AU-4#2; at node 2 an allocation change from HP AU- 

is 4#2 to HP AU-4#1 takes place; at node 3 another allo- 
cation change from HP AU-4#1 to HP AU-4#8 takes 
place; finally, the path (a) is dropped from the ring at 
node 4. Similarly, a second unidirectional path (path (b)) 
is inserted in the ring at node 4 and allocated on the HP 

20 AU-4#6; at node 3 an allocation change from HP AU- 
4#6 to HP AU-4#3 occurs, at node 2 another allocation 
change from HP AU-4#3 to HP AU-4#5 occurs; finally, 
the path (b) is dropped from the ring at node 1 . All nodes 
are in the Idle status. 

25 [0018] As it is known, the management of failures in 
synchronous (SDH or SONET) telecommunications 
networks takes place, for some types of protection, 
among which the MS-SPRING one, through bytes K1 
and K2 of the frame overhead. Since the present inven- 

30 tipn is not specifically concerned with such K1 and K2 
bytes, a more precise description thereof will not be giv- 
en herein, the reader having the possibility to refer to 
the relevant Recommendations, for instance Recom- 
mendation ITU-T G. 841 , incorporated herein by refer- 

35 ence. 

[0019] Assume a ring failure (SF) occurs in the span 
2-3 of the ring. Therefore, nodes 2 and 3 become the 
switching nodes and enter the switching status. The 
switching nodes 2 and 3 will issue proper signaling that 

40 travel down the ring in opposite directions. Finally, ac- 
cording to Recommendation ITU-T G.841 , the APS sig- 
naling concerning the failure SF will contain the Bridge 
& Switch (BS) status code and become SF,2,3,L,BS and 
SF,3,2,L,BS (Fig. 2). As is known, the meaning of the 

45 various signaling fields is the following: Signal Fail, Des- 
tination Node ID, Source Node ID, Path Length, Protec- 
tion Status. 

[0020] The Bridge & Switch action is performed as 
usual by the switching nodes 2 and 3 while the other 
50 nodes of the ring put themselves in the Pass-Through 
status and realize the Pass-Through of the low-priority 
(LP) AU-4s. 

[0021] According to the present invention, in the event 
of single failure in a two-fiber ring network protected by 
55 a classical or terrestrial MS-SPRING protection mech- 
anism, the Bridge & Switch action is performed by sub- 
stantially utilizing the low-priority channel corresponding 
to the high-priority channel allocated on the span affect- 
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ed by the failure. The selection rule of the LP AU-4 to 
be utilized for the protection can be summarized as fol- 
lows: given an STM-n ring line signal, where "n" is the 
ov rail number of the handled channels, "HP channels" 
being those channels from 1 to n/2 and "LP channels" 
being those channels from n/2+1 to n, there results that 
LP AU-4#Xlp = LP AU-4# (X HP +n/2), where X HP is just 
the index of the HP AU-4 in the span affected by a fail- 
ure. 

[0022] With reference to Fig. 3, the path (a), that in 
the span affected by SF is allocated on the AU-4#1 , will 
be allocated on the AU-4#9. Similarly, the path (b), that 
in the span affected by SF is allocated on the AU-4#3, 
will be allocated on the AU-4#11 . Conventionally, in fact, 
in an STM-1 6 ring the AU-4s from #1 to #8 are those of 
the HP traffic whereas those from 9 to 16 are those of 
the LP traffic. 

[0023] Now consider the event of single failure in a 
four-fiber ring network (Figs. 4 to 6). The faultless sce- 
nario (Fig. 4) is similar to the one of Fig. 1 : a first unidi- 
rectional path (path (a)) is inserted in the ring at node 1 
and allocated on the HP AU-4#2; at node 2 an allocation 
change from HP AU-4#2 to HP AU-4#1 occurs; at node 
3 another allocation change from HP AU-4#1 to HP AU- 
4#8 occurs; path (a) .is dropped from the ring at node 4. 
Similarly, a second unidirectional path (path (b)) is in- 
serted in the ring at node 4 and allocated on the HP AU- 
4#6; at node 3 an allocation change from HP AU-4#6 to 
HP AU-4#3 occurs, at node 2 another allocation change 
from HP AU-4#3 to HP AU-4#5 occurs lastly, the path 
(b) is dropped from the ring at node 1 . All nodes are in 
the Idle status. 

[0024] Suppose that a ring failure (SF) occurs in span 
2-3 of the ring. Therefore, nodes 2 and 3 become switch- 
ing nodes and enter the switching status. The switching 
nodes 2 and 3 will issue proper signalings that travel 
down the ring in opposite directions. According to the 
Recommendation ITU-T G.841 , the APS signaling con- 
cerning the failure SF will at last contain the Bridge & 
Switch (BS) status code and become SF,2,3,L,BS and 
SF,3,2,L,BS (Fig. 5). 

[0025] As usual, the Bridge & Switch action is per- 
formed by the switching nodes 2 and 3 while the other 
nodes of the ring put themselves in the Pass-Through 
status and realize the Pass-Through of the low-priority 
(LP) AU-4s through the protection line. 
[0026] According to the present invention, in case of 
single failure in a four-fiber ring network protected by a 
classical or terrestrial MS-SPRING protection mecha- 
nism, the Bridge & Switch action is performed by utilizing 
the low-priority channel corresponding to high-priority 
channel allocated in the failured span. The rule for se- 
lecting the LP AU-4 to be utilized for the protection can 
be summarized as follows: given an STM-n ring line sig- 
nal, where "n" is the ov rail number of the handled sig- 
nals, both on working fibers (HP channels) and on pro- 
tection fib rs (LP channels), there results that LP AU- 
4#Xlp = HP AU-4#X HP , where X HP is just the index of 



the HP AU-4 in the failured span. 
[0027] In oth r words (Fig. 6), the path (a), that in the 
span affected by SF is allocated on the HP AU-4#1 , will 
be allocated on the LP AU-4#1 . Similarly, th path (b), 

5 that in the span affected by SF is allocated on the HP 
AU-4#3, will be allocated on the LP AU-4#3. 
[0028] In order to illustrate the case of a plurality of 
failured spans, with consequent isolation of one or more 
network elements, a "generic" representation (valid both 

10 fortwo-fiber rings and forfour-fiber rings) will be utilized. 
The connection between nodes has been represented 
in a bi-directional manner. Moreover, in orderto facilitate 
the understanding of the various figures, only one in- 
stalled path (path (a)) is shown. The path (a) is inserted 

15 at node 1 and allocated on the AU-4#2; at node 2 an 
allocation change from AU-4#2 to AU-4#1 occurs, at 
node 3 an allocation change from AU-4#1 to AU-4#8 oc- 
curs the path (a) is terminated at node 4. In a faultless 
condition, all the nodes are in the "Idle" status. 

20 [0029] Suppose that a first failure SF1 occurs in the 
span 1-2; nodes 1 and 2 become switching nodes. As- 
sume that a second failure SF2 occurs in the span 2-3: 
also node 3 becomes a switching node. Node 2 will be- 
come isolated from the rest of the ring. The switching 

25 nodes 1 and 3 will send corresponding APS signaling 
toward node 2 with corresponding bridge requests for 
SF1 and SF2: once both receive a bridge request for 
node 2, the isolation of node 2 is acknowledged. 
[0030] Thus, the ring network is subdivided into two 

30 sub-networks, a first sub-network (sub-network A) com- 
prising all the nodes except the isolated node 2 and a 
second sub-network (sub-network B) comprising node 
2. 

[0031] Therefore, switching nodes verify if the termi- 

35 nation nodes of the path that passes through the isolat- 
ed node belong to the first or to the second sub-network, 
namely if they are able to communicate with them. This 
check is carried out by comparing the failure position 
(known on the basis of the declared switching criteria 

40 and of the received APS signaling) with the configura- 
tion data that carry the information of the whole TSI path 
allocation in the ring. Further, it is necessary for all the 
nodes involved in the TSI path allocation to be aware of 
the whole allocation of the path itself. Such information 

45 can be provided to the node, in the form of a table (the 
so-called Permutation Table) configurable during traffic 
installation. In the example illustrated in Fig. 8, the ter- 
mination nodes of path (a), that passes through isolated 
node 2, belong to sub-network A: the path must be pro- 

50 tected by using, on the basis of a criterion, defined in 
advance, the LP channel associated with the HP chan- 
nel utilized for the allocation of the path itself in one of 
the two paths affected by a failure. 
[0032] Some of the possible criteria for choosing the 

55 LP channel with which to perform the path re-routing are 
th following; 

i) the LP channel related to the span affected by a 
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- failure which is adjacent to the switching node with 
higher/lower identification; 

ii) the LP channel related to the span affected by a 
failure which is adjacent to the switching node com- 
ing first/last in the ring map; or 5 

iii) the LP channel related to the span affected by a 
failure which is adjacent to the switching node that 
is far East or far West in the ring. 

[0033] It is to be noted that in the event of multiple 
failure (more than two ring failures) the choice of the 
span to be considered for the determination of the LP 
channel to be utilized, will affect, according to the above 
criteria, the two failured spans adjacent to the switching 
node able to communicate with the termination nodes 
of the path to be protected. 

[0034] Suppose, by way of example and not of limita- 
tion, to adopt the criterion i). The switching nodes that 
must perform the BR&SW action are the nodes 1 and 3 
that belong both to the sub-network A. The switching 
node with lower identification is node 1 ; the failured span 
which is adjacent to the switching node with lower iden- 
tification is therefore span 1-2; the path (a), in the span 
1 -2 is allocated on the HP AU-4#2. Therefore, in the 
case of a two-fiber classical ring, the LP AU-4#(2+8) i. 
e. the LP AU-4#10 shall be utilized for the re-routing, 
whereas in the case of a four-fiber classical ring, the LP 
AU-4#2 shall be utilized for the re-routing in accordance 
with the principles set forth for the single failure. In Fig. 
9, the route of the re-routed path has been indicated with 
a broken line. The index of the AU-4 related to a four- 
fiber ring has been indicated in parenthesis. 
[0035] Now suppose to consider a situation with more 
than two isolated nodes (as a result of two or more fail- 
ures). Please refer to Figs. 10 to 12 in which the same 
representation of Figs. 7 to 9 is utilized. Let two paths 
(path (a) and path (b)) be installed in the ring with TSI 
at nodes 3 and 2 (for path (a)) and at nodes 1 and 5 (for 
path (b)). In orderto render the description more gener- 
ic, the numbering of the nodes is not in the usual pro- 
gressive order. In the faultless condition all the nodes 
are in the Idle status. 

[0036] The occurrence of two failures (SF1 , SF2) in 
spans not adjacent to the same node results in the iso- 
lation of two nodes (3 and 2>. The resulting sub-net- 
works which are in this way defined are sub-network A, 
comprising nodes 1, 4 : 5 and 6, and sub-network B, 
comprising nodes 2 and 3. 

[0037] The next step consists in identifying the posi- 
tion of the termination nodes of each path and checking 
that both the termination nodes of each path belong to 
one or to the other sub-network. In the case of Fig. 11 , 
both the termination nodes (1 , 4) of path (a) belong to 
sub-network A and both the termination nodes (2, 3) of 
path (b) belong to sub-network B: both paths can be 
saved notwithstanding the two failures and the TSI at 
the nodes. 

[0038] As far as the choice of the span to which ref- 



erenc shall be made to identify the LP AU-4 to be uti- 
lized for the re-routing is concerned, suppose again to 
use, merely by way of example and not of limitation, the 
above criterion i). 

[0039] For path (a), sub-network A, the switching 
nodes are nodes 1 and 5. The switching node with lower 
identification is node 1 . Therefore, the failured span that 
is adjacent to the switching node with lower identification 
is span 1 -3. In span 1 -3 the path (a) was originally allo- 
cated on the HP AU-4#2. Therefore, in the case of a 
two-fiber ring, the path (a) will be re-routed by utilizing 
the LP AU-4#1 0 while in the case of a four-fiber ring, the 
path (a) will be re-routed by utilizing the LP AU-4#2, sim- 
ilarly to the criteria set forth for the single failure. 
[0040] For path (b), sub-network B, the switching 
nodes are nodes 2 and 3. The switching node with lower 
identification is node 2. The failured span that is adjacent 
to the switching node with lower identification is there- 
fore the span 2-5. In span 2-5 the path (b) was originally 
allocated on the HP AU-4#4. Therefore, in case of a two- 
fiber ring, path (a) will be re-routed by utilizing the LP 
AU-4#12 while in the case of a four-fiber ring, the path 
(a) will be re-routed by utilizing the LP AU-4#4, similarly 
to the criteria set forth for the single failure. 
[0041] Fig. 13 illustrates a possible representation of 
the above-mentioned table, labeled "Permutation Ta- 
ble". The sequence and the arrangement of information 
contained in such a permutation table may naturally de- 
part from those indicated in the provided representation. 
The table comprises 2M rows, where M is the number 
of HP AU-4s carried by the generic STM-n line signal 
and the duplication relates to the two possible directions 
of allocation of the single unidirectional path in the ring. 
The first column, identified as "PATH NR", indicates the 
path number and the direction (from W to E or from E to 
W). The following columns are related to every node of 
the ring (1 st NODE to 16 th NODE) associated with which 
is the respective node identification (NODE ID). Provid- 
ed for each node is information concerning the fact that 
a certain path, at that node, is Dropped (D), Inserted (I) 
or is allowed to transit (PT), concerning the AU-4 on 
which the path in question is allocated (column AU-4 val- 
ues from 1 to M) and concerning any possible concate- 
nation may be present (column CI). This information is 
provided for each node, distinguishing between East 
side and West side. 

[0042] Each node involved in the TSI path allocation, 
if requested to act as switching node, having the possi- 
bility to look at such a table, is able to make the aforesaid 
considerations on identification of the spans affected by 
a failure, definition of the sub-networks, identification of 
the restorable paths, choice of the reference spans, 
identification of the reference HP AU-4, and choice of 
the corresponding LP AU-4s for the re-routing. 
[0043] In view of the above detail d d scription, relat- 
ed to some cases of singl or double failure, the person 
skilled in the art can easily devise the actions that each 
node must perform in the event of failure on other spans 
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and/or in the event that more than two failures occur. 
Naturally, the present invention applies to all these cas- 
es and its scope covers all these cases and is limited 
only by the following claims. 

[0044] As far as the practical realization is concerned, 
it will be understood that the actions performed by every 
node or network element are the known Pass-Through, 
Bridge and Switch and transmission of substantially 
known signaling, actions. Therefore, the implementa- 
tion of the present method does not require to change 
the physical structure of the existing network elements 
utilized in ring networks protected against possible fail- 
ures. The only modifications must be carried out at level 
of consequent actions performed by the nodes affected 
by the protection mechanism, according to the signaling 
already provided for and present in the standardized 
protocol and on the ground of ring map information, al- 
ready provided and processed, as well as of additional 
information (see "Permutation Table") carrying the time- 
slot allocation information, in every ring span of the sin- 
gle installed path subjected to Time-Slot Interchange. 
[0045] It is finally pointed out that, although the 
present invention has been described in detail with ref- 
erence to SDH synchronous transmissions, it applies, 
in similar manner, to other types of synchronous trans- 
missions, typically SONET. The fact that this type of sig- 
nals has not been taken in account in the description 
shall not be interpreted in a limiting sense, but as purely 
illustrative and with the aim to render the description 
clear. Therefore, for the purposes of the present descrip- 
tion and of the appended claims, the terminology used 
for SDH transmissions will include at least the corre- 
sponding SONET terminology and shall be read in this 
perspective. 



Claims 

1. Method of re-routing a path in a terrestrial MS 
shared protection ring network in the event of a fail- 
ure (SF1) in a span of said path, said ring network 
comprising network elements connected in a ring 
configuration through fiber spans, said fiber spans 
comprising high-priority (HP) channels and low-pri- 
ority (LP) channels, said method comprising the 
step of performing a ring switch action by the MS 
shared protection mechanism, characterized in 
that a Time Slot Interchange mechanism (TSI) is 
provided in said ring network and in that said meth- 
od comprises the step of re-routing the Time-Slot 
Interchange (TSI) path over the time slot of the low- 
priority (LP) channels corresponding to the time slot 
of the high-priority (HP) channels of the failured 
span. 

2. Method according to claim 1 , in which a further span 
is affected by a failure (SF2), the method being 
charact rized by the step of selecting one of the 



two failured spans and by the step of re-routing the 
Time-Slot Interchange (TSI) path over the time slot 
of the low-priority (LP) channels corresponding to 
the time slot of the high-priority (HP) channels of the 
5 selected failured span. 

3. Method according to claim 1 or 2, in which said ter- 
restrial MS shared protection ring network is a two- 
fiber network, the method being characterized in 

10 that the step of re-routing the Time-Slot Inter- 
change (TSI) path over the time slot of the low-pri- 
ority (LP) channels comprises the step of re-routing 
the path over the low-priority (LP) channels with the 
index given by the sum of half overall number (n) of 

15 handled channels and the index of the time slot of 
the high-priority (HP) channels allocated on the fail- 
ured span or on the selected failured span. 

4. Method according to claim 1 or 2, in which said ter- 
20 restrial MS shared protection ring network is a four- 
fiber network, the method being characterized in 
that the step of re-routing the Time-Slot Inter- 
change (TSI) path over the time slot of the low-pri- 
ority (LP) channels comprises the step of re-routing 

25 the path over the time slot of low priority channels 
with index corresponding to the index of the time 
slot of the high-priority (HP) channels allocated on 
the failured span or on the selected failured span. 

30 5. Method according to any of the claims 2 to 4, char- 
acterized in that the step of selecting one of the 
two failured spans comprises the step of selecting 
the failured span adjacent to the switching node 
with higher/lower identification. 

35 

6. Method according to any of the claims 2 to 4, char- 
acterized in that the step of selecting one of the 
two failured spans comprises the step of selecting 
thefailured span adjacent to the switching node that 

40 comes first/last in the ring network map. 

7. Method according to any of the claims 2 to 4, char- 
acterized in that the step of selecting one of the 
two failured spans comprises the step of selecting 

45 the failured span adjacent to the switching node far 
East/West in the ring network. 

8. Method according to any of claims 2 to 7 charac- 
terized by comprising the additional steps of: sub- 

so dividing the ring network into two sub-networks (A, 
B), a sub-network (B) comprising the at least one 
node that has become isolated by the failures (SF1 , 
SF2), the other sub-network (A) comprising the oth- 
er nodes of the ring network, and checking whether 

55 the path can be re-routed by valuating if both the 
corresponding termination nodes belong to one or 
to the other sub -network (A, B). 
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9. " Method according to any of the preceding claims, 

characterized by comprising the additional step of 
providing all the network elements involved in the 
Time-Slot Interchange path allocation with informa- 
tion concerning the whole path allocation in the ring, 
namely in which node the TSI path is Dropped (D), 
Inserted (I) or is made to transit (PT), on which time 
slot the path in question is allocated (1....M) and 
concerning possible concatenations present (CI), 
distinguishing between East side (E) and West side 
(W). 

10. Network element of a terrestrial MS shared protec- 
tion ring network, said ring network comprising oth- 
er network elements connected in a ring configura- 
tion through fiber spans, said fiber spans compris- 
ing high-priority (HP) channels and low-priority (LP) 
channels, said network element comprising means 
for performing ring switch actions, namely pass- 
through, bridge or switch actions, upon receipt of 
corresponding signalings and means for generating 
and sending proper signalings upon receipt of cor- 
responding signalings, a path being installed in said 
ring network, characterized in that a time slot in- 
terchange mechanism (TSI) is provided in said ring 
network and In that said network element compris- 
es means for, in the event of a failure on a span of 
the installed path, re-routing the path over the time 
slot of the low-priority (LP) channels corresponding 
to the time slot of the high-priority (HP) channels of 
the failured span. 

11. Network element according to claim 10, in which a 
further span becomes affected by a failure, charac- 
terized in that it further comprises means for se- 
lecting one of the failured spans and means for re- 
routing the path on time slot of low priority (LP) 
channels corresponding to high priority (HP) chan- 
nel time slots of the selected failured span. 

12. Network element according to claim 10 or 11, in 
which said terrestrial MS shared protection ring net- 
work is a two-fiber network, the network element be- 
ing characterized in that the means for re-routing 
the path over the time slot of the low-priority (LP) 
channels comprise means for re-routing the path 
over the time slot of the low-priority (LP) channels 
with index given by the sum of half the overall 
number (n) of the handled channels and the index 
of time slot of the high-priority (HP) channels allo- 
cated on the failured span or on the selected fail- 
ured span. 

13. Network element according to claim 10 or 11, in 
which said terr strial MS shared protection ring net- 
work is a four-fib r network, the network element 
b ing characterized in that the means for re-rout- 
ing the path over the time slot of the low-priority (LP) 



channels comprise means for re-routing the path 
over the time slot of the low-priority (LP) channels 
with index corresponding to the index of time slot of 
the high-priority (HP) channels allocated on the fail- 
5 ured span or on the selected failured span. 

14. Network element according to any of the claims 1 0 
to 13, characterized by comprising means for 
causing all the network elements involved in the TSI 

io path allocation to have information concerning the 
whole allocation of the path in the ring, namely at 
which node the TSI path is Dropped (D), Inserted 
(I) or is allowed to transit (PT), on which time slot 
the path in question is allocated (1....M) and con- 

15 ceming possible concatenations (CI) that may be 
present, distinguishing between East side (E) and 
West side (W). 
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